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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates generally to a 
shoe comprising an improved rear sole and, more par- 
ticularly, a rear sole for an athletic shoe with an extended 
and more versatile life and better performance in terms 
of cushioning and spring. 

Discussion of the Related Art 

[0002] Athletic shoes, such as those designed for run- 
ning, tennis, basketball, cross-training, hiking, walking, 
and other forms of exercise, typically include a laminat- 
ed sole attached to a soft and pliable upper. The lami- 
nated sole generally includes a resilient rubber outsole 
attached to a more resilient midsole usually made of 
polyurethane, ethylene vinyl acetate (EVA), or a rubber 
compound. When laminated, the sole is attached to the 
upper as a one-piece structure, with the rear sole being 
integral with the forward sole. 
[0003] One of the principal problems associated with 
athletic shoes is outsole wear. A user rarely has a choice 
of running surfaces, and asphalt and other abrasive sur- 
faces take a tremendous toll on the outsole. This prob- 
lem is exacerbated by the fact that most pronounced 
outsole wear, on running shoes in particular, occurs prin- 
cipally in two places: the outer periphery of the heel and 
the ball of the foot, with heel wear being, by far, a more 
acute problem. In fact, the heel typically wears out much 
faster than the rest of the athletic shoe, thus requiring 
replacement of the entire shoe even though the bulk of 
the shoe is still in satisfactory condition. 
[0004] Another problem associated with outsole wear 
is midsole compression. As previously noted, the mid- 
sole is generally made of a resilient material to provide 
cushioning for the user. However, after repeated use, 
the midsole is compressed due to the large forces ex- 
erted on it during use, thereby causing it to lose its cush- 
ioning effect. Midsole compression is the worst in the 
heel area, particularly the outer periphery of the heel and 
the area directly under the user's heel bone. 
[0005] Despite technological advancements in recent 
years in midsole and outsole design and construction, 
the benefits of such advancements can still be largely 
negated, particularly in the heel area, by two months of 
regular use. The problems become costly for the user 
since athletic shoes are becoming more expensive each 
year, with some top-of-the-line models priced at over 
$150.00 a pair. By contrast with dress shoes, whose 
heels can be replaced at nominal cost over and over 
again, the heel area (midsole and outsole) of an athletic 
shoe cannot be. To date, there is nothing in the art to 
address the combined problems of midsole compres- 
sion and outsole wear in athletic shoes, and these prob- 



lems remain especially severe in the heel area of such 
shoes. 

[0006] Designs are known that specify the replace- 
ment of the entire outsole of a shoe. Examples include 
5 those disclosed in U.S. Patent Nos. 4,745,693, 
4,377,042 and 4,267,650. These concepts are imprac- 
tical for most applications, especially athletic shoes, for 
several reasons. First, tight adherence between the sole 
and the shoe is difficult to achieve, particularly around 
10 the periphery of the sole. Second, replacement of the 
entire sole is unnecessary based upon typical wear pat- 
terns in athletic shoes. Third, replacing an entire sole is 
or would be more expensive than replacing simply the 
worn elements, a factor which is compounded if a re- 
placeable, full-length sole for every men's and women's 
shoe size is to be produced. Finally, it would appear that 
the heel section, in particular, has entirely different 
needs and requirements from the rest of the shoe sole 
and deteriorates at a much faster rate. 
[0007] Other designs, which are principally directed 
to shoes having a relatively hard heel and outsole (e.g., 
dress shoes), disclose rear soles that are detachable 
and which can be rotated when a portion of the rear sole 
becomes worn. For example, U.S. Patent No. 1 ,439,758 
to Redman discloses a detachable rear sole that is se- 
cured to a heel of the shoe with a center screw that pen- 
etrates the bottom of the rear sole and which is screwed 
into the bottom of the heel of the shoe. Such a design 
cannot be used in athletic shoes because the resilient 
midsole and the soft, pliable upper are not rigid enough 
to retain the center screw. In addition, the center screw 
would detrimentally affect the cushioning properties of 
the resilient midsole and may possibly be forced into the 
heel of the user when the midsole is pressed during use. 
[0008] Shoes with detachable rear soles that incorpo- 
rate a center screw or other related securing means to 
attach the rear sole to the shoe also may experience 
gapping problems. Gapping refers to the gap that may 
appear, either initially or over time with extended use, 
between any detachable and non-detachable elements 
of a shoe. Any gapping will eventually attract debris or 
cause flapping and is otherwise aesthetically unpleas- 
ing. Such a problem would be particularly severe in a 
shoe that includes a rear sole made of resilient material 
that is likely to sag or move away from other surfaces 
with extended use. Similarly, rear soles dependent on 
center screws are likely to be pried away at the periphery 
when resilient materials are used. While related art dis- 
closes vertical heel support sidewalls, they do not solve 
either the gapping or the peripheral pry-away problem 
in the case of a resilient rear sole. For example, debris 
is still likely to lodge between a heel support vertical 
sidewall and a vertical rear sole sidewall; and the rear 
sole may still be pried away at the periphery if caught in 
a pavement crack or abrasion, if there is only a vertical 
wall to retain it. The latter problem is compounded by 
the fact that a vertical heel support sidewall would grip 
a resilient rear sole about its midsole where resiliency, 
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by design, is the greatest and least able to resist dis- 
placement. 

[0009] Rotating a rear sole will not, of course, coun- 
teract or alleviate midsole compression occurring at the 
heel center. While replacement of the entire rear sole is 
always an option, it may be that the full benefit of rotation 
will not have been realized when heel-center compres- 
sion makes that necessary or desirable. That is to say 
that there may be good peripheral outsole and midsole 
remaining. 

[0010] Although never in combination with a rotating 
or removable rear sole, there have been attempts to 
deal with heel-center midsole compression and/or to 
add spring to the user's gait by introducing various me- 
chanical components into heel construction. One ap- 
proach has been to insert horizontally in the heel area 
a thin layer of hard, flexible material that bends under 
the user's weight and then returns to its original position 
when the weight of the user is shifted to the other foot. 
Such attempts have met with only minimal success, 
however, for several reasons. Such insert may have 
lacked enough inherent resiliency from the outset. In 
other cases, it may have deteriorated with use. In all cas- 
es, it has rested on a resilient foundation around its pe- 
riphery, limiting its ability to flex in the center. 
[001 1 ] Another problem Is that athletic shoe purchas- 
ers cannot customize the cushioning or spring in the 
heel of a shoe to their own body weight, personal pref- 
erence, or need. They are "stuck" with whatever a man- 
ufacturer happens to provide in their shoe size. 
[0012] Finally, there appears to be relatively few, if 
any, footwear options available to those persons suffer- 
ing from foot or leg irregularities, foot or leg injuries, and 
legs of different lengths, among other things, where 
there is a need for the left and right rear soles to be of 
a different height and/or different cushioning or spring 
properties. Presently, such options appear to include 
only custom-made shoes that are rendered useless if 
the person's condition improves or deteriorates. 

SUMMARY OF THE INVENTION 

[001 3] The present invention is directed to a shoe that 
substantially obviates one or more of the problems due 
to limitations and disadvantages of the related art. 
[0014] Additional features and advantages of the in- 
vention will be set forth in the description which follows, 
and in part will be apparent from the description, or may 
be learned by practice of the invention. The objectives 
and other advantages of the invention will be realized 
and attained by the system particularly pointed out in 
the written description and claims, as well as the ap- 
pended drawings. 

[001 5] To achieve these and other advantages and in 
accordance with the purpose of the invention, as em- 
bodied and broadly described herein, the invention pro- 
vides a shoe as defined in claim 1 . 
[0016] It is to be understood that both the foregoing 



general description and the following detailed descrip- 
tion are exemplary and explanatory only and are not re- 
strictive of the invention, as claimed. 
[001 7] The accompanying drawings, which are incor- 
5 porated in and constitute a part of this specification, il- 
lustrate one embodiment of the invention and together 
with the description, serve to explain the principles of 
the invention. It is to be noted that FIGS. 1 -21 and 29-33 
show technical features which are useful in combination 
10 with the present invention, FIGS. 22-28 and 34-36 
showing embodiments in accordance with the present 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 8] FIGS. 1 A and 1 B are exploded isometric views 
of an embodiment of a shoe. 
[0019] FIG. 2 is a plan view of the shoe of FIG. 1 A. 
[0020] FIG. 3 is a side elevation view of the shoe of 
FIG. 1A. 

[0021] FIG. 4 is a rear elevation view of the shoe of 
FIG. 1A. 

[0022] FIG. 5 is an expanded view of a securing band 
for the shoe of FIG. 1A. 

[0023] FIG. 6 is a rear elevation view of another em- 
bodiment of a shoe. 

[0024] FIG. 7 is a plan view of the shoe of FIG. 6. 
[0025] FIGS. 8A and 8B are views depicting another 
embodiment of a shoe. 

[0026] FIG. 9 is an isometric view of another embod- 
iment of a shoe. 

[0027] FIG. 1 0 is an exploded isometric view of a heel 
support and rear sole for the shoe of FIG. 9. 
[0028] FIG. 11 is another exploded isometric view of 
the heel support and rear sole of FIG. 10. 
[0029] FIG. 1 2 is a side elevation view of the rear sole 
of FIG. 11. 

[0030] FIG. 1 3 is a side elevation view of another rear 
sole that can be used in the shoe shown in FIG. 11 . 
[0031] FIG. 14 is an isometric view of another shoe. 
[0032] FIG. 15 is an isometric view of a heel support 
for the shoe of FIG. 14. 

[0033] FIG. 16 is another isometric view of the heel 
support of FIG. 15. 

[0034] FIG. 17 is isometric view of another shoe. 
[0035] FIG. 18 is an isometric view of a heel support 
for the shoe of FIG. 17. 

[0036] FIG. 19 is another isometric view of the heel 
support of FIG. 18. 

[0037] FIGS. 20A and 20B are side elevation and plan 
views, respectively, of another heel support for a shoe. 
[0038] FIG. 21 is an exploded isometric view of a rear 
sole and wafer for a shoe. 

[0039] FIG. 22 is an exploded isometric view of a heel 
support, rear sole, and graphite insert for use in the shoe 
of the present invention. 

[0040] FIG. 23 is a side elevation view of the rear sole 
of FIG. 22. 
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[0041 ] FIG. 24 is an exploded isometric view of a heel 
support, graphite insert, and rear sole for use in the shoe 
of the present invention. 

[0042] FIG. 25 is an exploded isometric view of an- 
other embodiment of a heel support, graphite insert, and 
rear sole for use in the shoe of the present invention. 
[0043] FIG. 26 is an exploded isometric view of an- 
other embodiment of the heel support, graphite insert, 
and rear sole for use in the shoe of the present invention. 
[0044] FIG. 27 is an exploded isometric view of an- 
other embodiment of the heel support, graphite insert, 
and rear sole for use in the shoe of the present invention. 
[0045] FIG. 28 is an isometric view of a graphite insert 
for use in the shoe of the present invention. 
[0046] FIG. 29 is an exploded isometric view of a rear 
sole and elastic band for use in a shoe. 
[0047] FIG. 30 is a side elevation view of the rear sole 
and elastic band of FIG. 29. 

[0048] FIGS. 31-33 are views of a rear sole for use in 
a shoe. 

[0049] FIG. 34 is an exploded isometric view of an- 
other embodiment of the heel support, graphite insert, 
and rear sole for use in the shoe of the present invention. 
[0050] FIG. 35 is an isometric view of the rear sole of 
FIG. 34. 

[0051 ] FIG. 36 is a side elevation view of the heel sup- 
port of FIG. 34. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0052] Wherever possible, the same reference char- 
acters will be used throughout the drawings to refer to 
the same or like parts. 

[0053] FIG. 1 A illustrates a shoe. The shoe, designat- 
ed generally as 20, has a shoe upper 22, a forward sole 
24, a heel support 26, and a rear sole 28. The forward 
sole and heel support are attached to the shoe upper in 
a conventional manner, typically by injection molding, 
stitching or gluing. 

[0054] As shown in FIG. 3, the forward sole 24 in- 
cludes a forward midsole 50 and an outsole 54. The for- 
ward midsole 50 is attached to the upper, in convention- 
al fashion, e.g., injection molding or gluing, etc., and the 
outsole 54 is attached to the forward midsole 50, in sim- 
ilar conventional fashion known to those skilled in the 
art. 

[0055] As shown in FIG. 1 A, the heel support 26 pref- 
erably includes a heel counter 27 for stabilizing a heel 
portion of the upper 22 above the heel support and a 
side wall 38 that extends downwardly from the upper 
and defines a recess 40 sized to receive the rear sole. 
The heel support may also include a substantially hori- 
zontal top wall 38' for supporting the heel portion of the 
upper. Otherwise, the top of the rear sole or an insert, 
as will be discussed in more detail later, will support the 
heel portion of the upper. The components of the heel 
support, including heel counter 27 and the side wall 38', 



are preferably made integral through injection molding 
or other conventional techniques and are preferably 
composed of plastic, such as a durable plastic manu- 
factured under the name PEBAX (registered trade 
5 mark). 

[0056] The rear sole 28 is preferably made from two 
different materials: a rubber compound for a first 
ground-engaging surface 30; and a softer, elastomeric 
material such as polyurethane or ethylene vinyl acetate 

10 (EVA) for the midsole 32 of the heel. Optionally, a 
notched section 46 of the midsole 32 can be made of a 
hard plastic material. However, the rear sole could be 
comprised of a single homogenous material, or two ma- 
terials (e.g., EVA enveloped by hard rubber), or any 

* 5 number of layers or combinations of materials, including 
a material comprising the air encapsulating tubes, for 
example, disclosed in U.S. Patent No. 5,005,300. 
[0057] The rear sole 28 is detachable from the heel 
support 26. This allows the user the ability to change 

20 rear soles entirely when either the sole is worn to a sig- 
nificant degree, or the user desires a different sole for 
desired performance characteristics for specific athletic 
endeavors or playing surfaces. 
[0058] The rear sole 28 can also be rotatably mounted 

25 on the heel support 26. The rear sole can be rotated to 
a plurality of positions (although only four positions are 
possible in the Fig. 1 A embodiment), with a means pro- 
vided to allow the user to secure the rear sole at each 
desired position. After a period of use, the periphery of 

30 the ground-engaging surface 30 will exhibit a wear pat- 
tern at the point in which the heel first contacts the 
ground, when the user is running, for example. Exces- 
sive wear occurs at this point, and at the midsole, de- 
grading the performance of the rear sole. When the user 

35 determines that the wear is significant enough, the user 
detaches the rear sole 28 from the heel support 26, and 
rotates the rear sole so that the worn portion will no long- 
er be in the location of the user's first heel strike. Rota- 
tion can occur in an axis aligned with the major axis of 

to the shoe, so that the heel is in effect "flipped" or inverted. 
Rotation can also occur about an axis normal to the ma- 
jor axis of the shoe, or any combination of the above. 
The user then re-engages and secures the rear sole to 
its new position so that the rear sole will not become 

45 dislodged during use. The number of positions into 
which the rear sole can be rotated is not limited; how- 
ever, the embodiment depicted in FIG. 1A permits on 
both axes a total of only four such positions due to the 
elliptical shape of the rear sole. 

50 [0059] Rotating the rear sole about an axis normal to 
the shoe's major axis to a position of, for example, of 
180 degrees beyond its starting point, will locate the 
worn portion of the rear sole at or near the instep portion 
of the shoe. The instep portion is an area of less impor- 

55 tance for tractioning, stability, cushioning and shock ab- 
sorbing purposes. It is important to note, however, that 
in embodiments other than that depicted in FIG. 1 A, the 
rear sole need not be rotated a full 180 degrees to 
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achieve the benefit of extended use. As long as the worn 
portion of the rear sole is rotated beyond the area of the 
initial heel strike, prolonged use of the rear sole is pos- 
sible. The user can continue periodically to rotate the 
rear sole so that an unworn portion of the rear sole is 
located in the area of the first heel strike. 
[0060] The shape of the rear sole 28 can be circular, 
polygonal, elliptical, "sand-dollar," elongated "sand-dol- 
lar," or otherwise. Preferably, the rear sole is shaped so 
that the rear edge of the ground-engaging surface 30 
has a substantially identical profile at each rotated po- 
sition. To allow for a plurality of rotatable positions, the 
shape of the ground-engaging surface 30 preferably 
should be symmetrical about at least one axis. The 
ground-engaging surface 30 can be planar or non-pla- 
nar. Preferably, the ground-engaging surface, particu- 
larly on running shoe models, includes one or more ta- 
pered or beveled edges, as shown in FIG. 1 A, to soften 
heel strike during use. 

[0061] A plurality of compression slits 39 which run 
generally vertically around the periphery of the side wall 
38 may be included and are shown in FIG. 1 A. The slits 
may create a void completely through the side wall 38, 
or they may merely be a weakened area of the side wall, 
so that the side wall thickness in the area of the slit is 
less than the side wall thickness elsewhere. The com- 
pression slits allow the side wall to expand enough so 
that the rear sole can be press-fitted into the recess, as 
shown in FIG. 4, and then press against the peripheral 
surface of the rear sole to retain it in the recess. Option- 
ally, a securing band 44 sized to fit around the side wall 
can be used to further secure the rear sole in the recess, 
as shown in FIGS. 1 A and 3. The securing band may be 
a separate component, as shown in FIG. 1A, or made 
integral with the side wall 38 of the heel support, as is 
securing band 44' shown in FIG. 1B, thereby reducing 
the number of loose parts associated with the shoe. 
[0062] When rotation of the rear sole 28 is desired, 
the user releases the band 44 (if provided), "rotates" the 
rear sole, and resecuresthe band. The rear sole is sized 
to allow rotation about two axes of the shoe. In addition 
to being rotatable about a first axis, which is normal to 
the major axis of the shoe, the rear sole is invertible, 
meaning that the sole can be rotated about a second 
axis that is. aligned with the major axis of the shoe. In 
order to be invertible, the rear sole must have a first 
ground-engaging surface 30 located opposite a second 
ground-engaging surface 130. When the user desires 
to change the ground-engaging surface entirely, instead 
of merely rotating the worn spot about an axis normal to 
the shoe's major axis, the user detaches the rear sole 
and inverts it, and the first ground-engaging surface 30 
assumes the relative position of the second ground-en- 
gaging surface 1 30, and vice-versa. Of course, the user 
could rotate the rear sole about both axes at the same 
time, if desired, when the rear sole is disengaged and 
re-engaged. 

[0063] The side wall 38 preferably contains a first 



notched section 42 that extends generally horizontally 
along the entire periphery of the side wall 38. The se- 
curing band 44, if used, fits around the side wall 38 of 
the heel support and within the first notched section. 

5 Both ground-engaging surfaces of the rear sole 28 are 
sized to fit within and mate with the recess 40 of the heel 
support 26 when assembled. The horizontal mid-section 
of the rear sole 28 has a second notched section 46 
along its periphery, and is sized to fit within and mate 

10 with the first notched section 42. After the rear sole is 
positioned up within the recess of the heel support, the 
securing band 44 fits within the first notch 42 and, upon 
tightening, securely holds the rear sole 28 in place dur- 
ing use. The compression slits 39 allow the side wall 38 

15 of the heel support 26 to be compressed when the se- 
curing band 44 is tightened, ensuring a snug and secure 
fit. 

[0064] As shown in FIGS. 1A and 4, located on the 
interior surface of the first notched section 42 is a plu- 

20 rality of alignment dimples 43. A plurality of alignment 
nipples 41 are located at corresponding positions on the 
exterior of the second notched section 46 of the rear sole 
28. The alignment dimples 43 are sized to fit within and 
mate with the nipples 41 when the two sections are as- 

25 sembled, to help align the two sections, to help provide 
structural stability generally, and specifically to prevent 
a twisting of the rear sole in a horizontal plane within the 
recess 40 when the user pivots on the heel of the shoe. 
[0065] When the rear sole is attached to the heel sup- 

30 port, the beveled edges are preferably aligned as shown 
in FIG. 2. FIG. 3 depicts a side view of an improved ath- 
letic shoe 20, where the beveled edges 48 of the ground- 
engaging surface, as per a running shoe model, again 
are depicted. Although two beveled edges are shown, 

35 the ground-engaging surface can include one or more 
beveled edges as desired, and they can be aligned (at 
an infinite number for circular rear soles) relative to the 
heel support as desired by the user. 
[0066] FIG. 5 shows an expanded view of the secur- 

40 ing band 44. The clamping assembly is similar to the 
conventional latch and clasp system used on most ski 
boots and similar equipment. The latch pivots from a first 
position, where the clasp is engaged, to a second and 
locking position, which forces the two ends of the as- 

^5 sembly together. Similar clamping assemblies are well- 
known in the industry, e.g., radiator hose clamps, etc. 
could be used and still achieve the benefits of this in- 
vention. 

[0067] The means for locking or securing the rear sole 
50 to the heel support is not limited. A secure and tight fit 
is required, but also the means must be easily accom- 
plished so the user will not be required to return the shoe 
to the manufacturer or a shoe repair store in order to 
replace or remove the rear sole. 
55 [0068] The ability to remove the rear sole serves sev- 
eral purposes. The user can rotate and/or invert the rear 
sole to relocate a worn section to a less critical area of 
the sole, and eventually replace the rear sole altogether 
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when the sole is excessively worn. Additional longevity 
in wear may also be achieved by interchanging remov- 
able rear soles as between the right and left shoes, 
which typically exhibit opposite wear patterns. However, 
some users will prefer to change the rear soles not be- 
cause of adverse wear patterns, but because of a desire 
for different performance characteristics. For example, 
it is contemplated that a person using this invention in 
a shoe marketed as a "cross-trainer" may desire one 
type of rear sole for one sport, such as basketball, and 
another type of rear sole for another, such as running. 
A basketball player might require a harder and firmer 
rear sole for stability where quick, lateral movement is 
essential, whereas a runner or jogger might tend to favor 
increased shock absorption features achievable from a 
softer, more cushioned heel. Similarly, a jogger planning 
a run outside on rough asphalt or cement might prefer 
a more resilient rear sole than the type that would be 
suitable to run on an already resilient indoor wooden 
track. Rear sole performance may also depend on the 
weight of the user or the cushioning desired. 
[0069] Further shoes are disclosed that show the var- 
ious ways of attaching the rear sole to the heel support. 
[0070] In a shoe shown in FIGS. 6 and 7, a rear sole 
29 has a plurality of spaced-apart protrusions 86 located 
along the periphery of a mating surface 88 of the rear 
sole 29. The protrusions 86 are sized to mate with a plu- 
rality of inverted "L"-shaped slots 90 located in a recess 
41 of a heel support 26'. The slots are sized to receive 
the protrusions such that the rear sole is mated to the 
heel support by inserting the rear sole and protrusions 
up within the heel support recess, and rotating the rear 
sole about an axis normal to the major axis of the shoe 
to lock the protrusions into a horizontal segment of the 
inverted "L"-shaped slots. To further lock the rear sole 
into place and also to then prevent undesired rotation of 
the rear sole 29 within the recess 41 when the user piv- 
ots on the heel, resilient snaps 94 such as those shown 
in FIG. 6 may be employed. More particularly, such 
snaps are formed on the heel support as shown in FIG. 
6 and engage apertures 92 in the wall and rear sole 29. 
[0071 ] While the above discussion is directed towards 
a rear sole that rotates or separates in its entirety, it is 
specifically contemplated that the same benefits of this 
invention can be achieved if only a portion of the rear 
sole is rotatable or removable. In this respect, "at least 
one rotatable ground-engaging surface" means that at 
least one surface of the rear sole, that contacts the 
ground during use, rotates or is removable. For exam- 
ple, this invention includes the embodiment whereby a 
portion of the rear sole, e.g., the center area, remains 
stationary while the periphery of the ground-engaging 
surface rotates and/or is detachable. 
[0072] A further shoe is shown in FIGS. 8A and 8B. A 
rear sole 98 has a transverse edge 1 00 and a peripheral 
edge 1 02. A tongue 1 1 0 and groove 1 1 2 mechanism se- 
cures the transverse edge 100 of the rear sole 98 to al- 
low the rear sole to first engage the heel support 106. 



The tongue 110 in the embodiment shown in FIG. 8A 
extends the entire distance of the transverse edge 1 00. 
To assemble, the user slides the rear sole 98 in trans- 
versely to the major axis of the shoe. (Alternatively, the 
5 tongue 110 may be designed to "snap" into the groove 
112 by inserting the rear sole from the rear of the shoe 
and directly into the groove 112.) The user then swings 
the rear sole 98 up to the heel support 106, using a 
means for securing the rear sole to the heel support so 
10 that the rear sole is securely attached. To disassemble, 
the process is reversed. The means for securing the rear 
sole is not limited; alternatives can include any of the 
securing means described herein, or as used conven- 
tionally in analogous applications. Alternatives can, of 

15 course, include integral locking mechanisms ail around 
the outer periphery of the heel, such as a plurality of 
resilient protrusions 108 on the rear sole which engage 
a corresponding number of receiving apertures 116 on 
an overhanging portion 1 1 4 of the heel support 1 06. The 

20 existence of an overhanging portion 1 1 4 may require the 
tongue 1 1 0 to be made of a resilient material so that the 
rear sole 98 can bend downwards and clear the over- 
hanging portion 114 during assembly or disassembly. 
[0073] It is important to note that the rear sole of the 

25 improved athletic shoe sole of FIGS. 8A and 8B can be 
oriented in several different manners. The transverse 
edge 100 and tongue 110 may be angled in the plane 
of the outsole of the shoe so that they are nonperpen- 
dicular to the major axis of the shoe. This orientation will 

30 allow for a greater amount of surface contact between 
the tongue 110 and groove 112 than achievable if the 
transverse edge 100 and tongue 110 are oriented, within 
the plane of the outer sole, perpendicularly to the major 
axis of the shoe as shown in FIGS. 8A and 8B. Such 

35 orientation will also permit the isolation of the wear spot 
which typically occurs on the outer periphery of the heel 
of most runners within a smaller, removable rear sole 
element. A transverse edge with a different angle would 
achieve the same purpose for runners who tend to pro- 

40 nate. Also, although FIG. 8A depicts the tongue 110 ex- 
tending out from the rear sole along an axis which is 
parallel to the major axis of the shoe, the tongue could 
instead extend upwards or downwards at an angle to 
the major axis of the shoe. In addition, the rear sole 98 

45 need not extend, from the rear of shoe forward, the full 
horizontal distance of the portion of the shoe commonly 
referred to as the "heel portion"; rather, the benefits are 
achieved if, as shown in FIGS. 8A and 8B, the rear sole 
includes only a segment of such "heel portion". Finally, 

so the rear sole 98 of FIGS. 8A and 8B could be rotatable 
about an axis aligned with the shoe's major axis, just as 
in the other embodiments discussed above. This feature 
allows the user to disengage the rear sole, "invert" or 
flip the rear sole about the shoe's major axis, and then 

55 re-engage the rear sole to the shoe. Consequently, the 
"heel strike" portion of the rear sole could be changed 
in this fashion. 

[0074] Another shoe is shown in FIGS. 9-12. The 
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shoe includes an upper 22, a heel support 140, a rear 
sole 150, and a forward sole 160. As shown in FIG. 10, 
the heel support 140 includes a heel counter 142, a 
downwardly extending wall 144 that defines a recess 
1 46 sized to receive the rear sole, and a rim 1 48 formed 
around the lower portion of the wall and extending in- 
wardly into the recess. Anchors 1 52 may be formed on 
the bottom surface of the rim 1 48 and extend downward- 
ly toward the rear sole 1 50. 

[0075] The rear sole 150 includes a rubber ground- 
engaging surface 154 containing, in this embodiment, 
three beveled segments or edges 1 56. As shown in FIG. 
12, the rear sole 150 also includes a midsole 158 lami- 
nated to the ground-engaging surface 154 that includes 
a substantially cylindrical lower portion 162 and a sub- 
stantially cylindrical upper portion 164 that is smaller in 
diameter than the lower portion. A groove 166 is formed 
between these upper and lower portions and receives 
the rim 148 of the heel support to retain the rear sole in 
the heel support recess. 

[0076] The upper midsole portion 1 64 includes a spi- 
ral groove 168, as shown in FIGS. 10-12, that allows the 
rear sole to be screwed into the heel support. As shown 
in FIG. 1 0, a portion of the rim of the heel support is cut 
away at 1 70. The rear sole is screwed into the heel sup- 
port by aligning the top of the spiral groove with an edge 
172 of the rim adjacent the cut-away portion. A sharp 
instrument (such as a slender screwdriver), inserted 
through the window 174 and into the top of the spiral 
groove 168 may aid in the start-up process. The rear 
sole is then simply rotated, and the rim engages the spi- 
ral groove of the rear sole to screw the upper midsole 
of the rear sole into the recess. Once fully inserted, the 
rear sole may be rotated freely within the recess by 
hand, albeit with desired resistance. When the rear sole 
is attached to the heel support, the optional anchors sink 
into the lower midsole portion of the rear sole due to the 
weight of the user to prevent rotation of the rear sole 
during use. 

[0077] It should be noted that the configuration of the 
midsole 158, i.e., the upper midsole portion having a di- 
ameter equal to or slightly larger than that of the recess 
defined by the rim and a lower midsole portion having a 
diameter substantially equal to the diameter defined by 
the circular wall 144, further eliminates any vertical gap- 
ping problems from occurring between the wall of the 
heel support and the peripheral surface of the rear sole. 
[0078] To assist in removing the rear sole from the 
heel support, the two windows 174, 176 (FIG. 10) are 
formed in the wall of the heel support, a first window 1 74 
above the cut-away portion of the rim and a second win- 
dow 1 76 positioned 1 80° around the wall of the heel sup- 
port from the first window. In addition, a small indention 
1 78 is formed on the peripheral surface of the upper mid- 
sole portion 164 at a position 180° from the point at 
which the spiral groove 1 68 intersects the bottom of the 
upper midsole portion 164, as shown in FIG. 12. To re- 
move the rear sole from the heel support, the rear sole 



is rotated in the heel support until the small indention 
appears in the second window 1 76. At this point, the bot- 
tom of the spiral groove is aligned with the center of the 
cut-away portion. The user, again using a screwdriver 

5 or similar instrument inserted through the window 174 
into the spiral groove 168, can then simply rotate the 
rear sole so that the rim of the heel support engages the 
spiral groove. The rear sole is then simply rotated to 
screw the rear sole out of the heel support. 

10 [0079] It is not necessary to include a spiral groove in 
the rear sole for attaching and removing the rear sole 
from the heel support. As shown in FIG. 13, a rear sole 
250 is similar to that shown in FIG. 12, but includes no 
spiral groove and no small indention. Because the upper 

15 portion 264 and lower portion 262 of the midsole 258 
are made of a soft material, it can be press-fitted into 
the recess of the heel support until the rim 148 engages 
the groove 266. In this instance, the rim of the heel sup- 
port need not include the cut-away portion or the win- 

20 dows, as shown in FIG. 10, and can be a continuous 
rim, as shown in FIGS. 14-19. In this instance, the heel 
support may be made of a plastic or other material that 
is flexible enough to allow a slight expansion of the re- 
cess so that the rear sole can be press-fitted into posi- 

25 tion. Alternatively, the wall or rim may include compres- 
sion slits similar to those shown in FIG . 1 A. Still another 
alternative is for the rim to be slightly narrower (shown), 
to accommodate the press-fit. 
[0080] As shown in FIGS. 10 and 11 , the heel counter 

30 142 extends upwardly from the heel support and is at- 
tached to the heel portion of the upper by gluing or other 
conventional methods. The heel counter is preferably 
made of the same material as the heel support and is 
preferably molded to be integral with the heel support. 

35 The heel counter serves to stabilize lateral movement 
of the heel during use. 

[0081] As shown in FIGS. 9-1 1 , the above-described 
shoe also preferably includes a supporting arch 180 at- 
tached to, and integral with, the heel support 140 to pro- 

40 vide an even firmer support for the arch of the foot and 
for alleviating potential gapping problems where the wall 
of the heel support is adjacent the forward sole. The sup- 
porting arch 180 generally extends from the rear of the 
recess 146 (where it attaches to the heel counter 142 

45 and side wall 1 44) to the ball of the foot and is attached 
to the upper 22 and forward sole 160 by gluing or other 
conventional methods. The supporting arch 180 also is 
preferably composed of the same material as the heel 
support and is made integral with the heel support 140 

50 by molding. Such one-piece construction of the support- 
ing arch together with the heel support solves another 
major problem, and that is the tendency of an athletic 
shoe of conventional "full body" arch construction to curl 
at the juncture of the hard heel support with the resilient 

55 forward sole. 

[0082] As shown in FIGS. 14-16, another heel support 
240 includes a heel counter 242, a vertically extending 
side wall 244 that defines a recess 246, and a generally 
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horizontal, continuous rim 248 extending inwardly into 
the recess. Anchors 252 may be formed on the bottom 
of the rim and engage the lower midsole portion 262 of 
the rear sole 250 shown in FIG. 13 to prevent rotation 
of the rear sole during use. 

[0083] The heel support 240 may include a generally 
horizontal top wall 245 positioned above the side wall 
244 to support the heel portion of the upper 22. The top 
wall 245 is preferably composed of plastic and is made 
integral with the heel support. A gap 249 is preferably 
formed between the top wall 245 and a portion of the 
side wall 244 to enable the user not to feel the front side 
wall 244 beneath his or her foot. An optional hole (not 
shown) may be cut in the top wall 245 as in FIG. 10 to 
allow the user's foot to have direct contact with the cent- 
er of the midsole. 

[0084] As an alternative to using the supporting arch 
180, the heel support 240 includes a thickened tongue 
247 that extends toward the ball of the foot. The thick- 
ened tongue 247 provides additional gluing surface for 
attaching the heel support to the forward sole 260 and 
additional stiffness to the heel portion of the shoe and 
the arch area, thus minimizing the chances of separa- 
tion of the forward sole from the heel support, and at the 
same time minimizing the tendency of the shoe to curl 
at the juncture of the hard heel support with the soft for- 
ward sole. 

[0085] Another heel support is shown in FIGS. 17-19. 
In this embodiment, a heel support 340 includes a heel 
counter 342, wall 344, rim 348, top wall 345, gap 349, 
and anchors 352 similar to those shown in FIGS. 14-16. 
The tongue 347 is thinner and slightly smaller than the 
tongue 247 shown in FIGS. 14-16. However, the heel 
support, as shown in FIGS. 1 7 and 1 8, includes a curved 
wall 341 that has a pocket formed on its forward side for 
receiving a mating rear edge of the forward sole 360 ad- 
jacent the heel support. The curved wall 341 provides a 
firm, smoothly contoured transition from hard-to-align 
resilient materials of the forward and rear soles and 
thereby minimizes gapping. It also provides a desirable 
brace or bumper for the lower portion of the rear sole 
when the user is running. 

[0086] Although several of the shoes show a heel sup- 
port having a continuous wall that defines a recess, a 
continuous wall is not required. As shown in FIGS. 20A 
and 20B, a heel support 200 may include two or more 
spaced-apart wall portions 202 that extend downwardly 
to at least partially define a recess. These wall portions 
each include a rim 204 that extends into the recess in a 
manner similar to the previous embodiments. The rear 
sole shown in FIG. 13 can be slid and press-fitted into 
the recess, and the rims formed on the downwardly ex- 
tending walls of the heel support engage the groove 266 
to retain the rear sole in the recess, with anchors 206 
preventing rotation of the rear sole during use. The 
spacing between the wall portions preferably occurs 
where wear spots are typically formed on the rear sole 
to provide extra cushioning at the wear spots. 



[0087] Another manner of attaching the rear sole to 
the heel support is shown in FIGS. 22 and 23. In this 
embodiment, the upper midsole portion 364 includes a 
plurality of resilient knobs 365 extending from its periph- 
5 eral surface. The knobs may be cylindrical as shown or 
any geometrical shape that will prevent rotation of the 
rear sole, including those knobs shown in FIG. 35. In 
addition, the heel support 440 includes a side wall 444 
that has a plurality of openings 445 that receive the 

10 knobs 365. 

[0088] As previously discussed, in addition to being 
rotatable, the rear sole may also be invertible. In this 
instance, the rear sole would have two ground-engaging 
surfaces composed of rubber compound. If each 

15 ground-engaging surface also includes one or more 
beveled surfaces, the heel support of the upper must be 
molded to account for the beveled surfaces of the 
ground-engaging surface that is not in use. Alternatively, 
as shown in FIG. 21, a wafer 210 may be positioned 

20 between the ground-engaging surface that is not in use 
and either the top of the heel support or the bottom of 
the upper. As shown in FIG. 21, the wafer includes in- 
serts 212, the number of which corresponds to the 
number of beveled edges 156', joined by bars 21 4. Each 

25 insert has a flat top surface 216 and a bottom surface 
218 that conforms to the shape of the beveled surfaces 
to effectively provide a rear sole that has a flat top sur- 
face. As a result, the rear sole is effectively stabilized 
when the heel of the shoe strikes the ground during use, 

30 and the rear sole can be rotatably positioned in an infi- 
nite number of positions, which cannot occur if the top 
horizontal wall of the recess is simply molded to mate 
with the surface of the invertible rear sole that is not in 
use, as contemplated by FIG. 1 A and 1 B. 

35 [0089] As also shown in FIGS. 22 and 23, an insert 
400 made of graphite or other stiff, but flexible, material 
is supported by the heel support side walls 444 and po- 
sitioned between the rear sole and the heel portion of 
the upper (not shown) of the shoe, among other things, 

io to reduce heel-center midsole compression. As shown 
in FIG. 22, the circular graphite insert 400 has a diam- 
eter that is slightly larger than the diameter of the recess 
446 defined by the downwardly extending wall 444 of 
the heel support 440. A lip 448 is formed between the 

45 inner surface of the heel counter 442 and the recess 446 
to support the periphery of the insert. 
[0090] The graphite insert can either be permanently 
attached to the top of the heel support or removable 
through a pocket formed in the canvas-type material typ- 

50 ically located on top of the heel support (not shown) or 
it can be simply removed after removing the sock liner 
where no such canvas material is employed. The re- 
movability of the graphite insert allows the use of several 
different types of graphite inserts of varying stiffness or 

55 composition and, therefore, can be adapted according 
to the weight of the runner, the ability of the runner, the 
type of exercise involved, or the amount of spring de- 
sired in the heel of the shoe. 



15 



EP 0 714 246 B1 



16 



[0091] As shown in FIGS. 22 and 23, the rear sole 350 
preferably has a concave top surface 367. therefore, 
when the rear sole is attached to the heel support, the 
top surface of the rear sole does not come into contact 
with the graphite insert. As a result, the middle of the 
graphite insert can flex under the weight of the runner, 
and thus acts like a trampoline to provide extra spring 
in the user's gait in addition to preventing midsole com- 
pression. 

[0092] Another embodiment for attaching the graphite 
insert is shown in FIG. 24. In this embodiment, the 
graphite insert 400 is inserted through the bottom of the 
heel support 540 so that the periphery of the graphite 
insert presses against the lower surface of an upper rim 
549 of the heel support. A plastic ring 41 0 is also insert- 
ed in the recess between the graphite insert and the rim 
548. Such ring 410 is flexible enough to allow it to be 
inserted into the heel support. The ring supports the pe- 
riphery of the lower surface of the graphite insert. The 
rear sole 450 is a screw-in type identical to the rear sole 
150 shown in FIG. 12 except that it has a concave top 
surface (like the top surfaces shown in FIGS. 30 and 33) 
to allow the graphite insert to flex during use. 
[0093] As shown in FIG. 24, the rim 548 of the heel 
support includes two cut-away portions at 570 and win- 
dows 574, 576 to allow the graphite insert and the ring 
to be inserted into the recess of the heel support, in ad- 
dition to allowing the rear sole to be screwed onto the 
heel support in the same manner as contemplated by 
FIGS. 10, 11 and 12. The ring 410 also has windows 
412, 414 that are aligned with the windows 574, 576 
when the ring is inserted into the recess. 
[0094] Alternatively, the rim 648 and 748 of the heel 
support and the graphite insert 500 and 600 can be 
"gear-shaped", as shown in FIGS. 25 and 26, to allow 
the graphite insert 500 and 600 to be inserted into the 
heel support. Again, the ring 510 is flexible enough to 
allow it to be inserted into the heel support. 
[0095] A further embodiment is shown in FIG. 27. In 
this embodiment, a rear sole 550 is identical to the rear 
sole 250 shown in FIG. 13 except that it has a concave 
top surface as in FIGS. 30 and 33. A heel support 840 
includes a downwardly extending wall 844 that has a 
serrated bottom edge 846 and a threaded inner surface 
848. The heel support 840 also includes an upper rim 
849. 

[0096] A threaded ring 61 0 includes a threaded outer 
surface 612 that mates with the threaded inner surface 
848 of the heel support 840. The ring also includes an 
outwardly and inwardly extending flange 61 7 that press- 
es against the serrated bottom edge 846 when the ring 
is screwed into the heel support. The bottom surface of 
the flange 617 includes anchors 618, and may also be 
serrated to further grip the rear sole to prevent rotation. 
The ring also has two ends 614 and 616, with end 614 
having a male member and end 616 shaped to receive 
the male member to lock the two ends together. 
[0097] The rear sole 550 is attached to the heel sup- 



port by unlocking the ends of the ring and positioning 
the ring around the upper midsole portion 564 of the rear 
sole such that the flange 61 7 engages groove 566 of the 
rear sole. The ring 61 0 is then firmly locked onto the rear 

5 sole by mating end 61 4 with end 61 6. The graphite insert 
400 is inserted into the heel support so that it presses 
against the upper rim 849. The ring 610, with the rear 
sole 550 attached, is then screwed into the heel support 
by engaging the threaded surface 612 of the ring with 

w the threaded surface 848 of the wall 844. The ring is 
then screwed into the heel support until the serrated 
edge 846 of the wall 844 engages the flange 61 7 of the 
ring 610. The serrated edge 846 serves to prevent ro- 
tation of the ring during use. 

15 [0098] The graphite insert is not limited to a circular 
graphite insert and can be adapted to conform to the 
shape of the rear sole. In addition, the graphite insert 
may be concave or convex in shape and may include 
cut-out portions such as those in the graphite insert 700 

20 shown in FIG. 28, to provide additional spring. The 
graphite insert also need not be used only in conjunction 
with a detachable rear sole, but can be used with per- 
manently attached rear soles as well. 
[0099] Another approach to providing additional 

25 spring and/or increasing heel cushioning is shown in 
FIGS. 29 and 30. A highly resilient band 900, stretched 
to fit over the upper portion of the rear sole, rests on the 
top surface of the lower midsole portion 362. A hard 
plastic or graphite O-ring 902 may be provided between 

30 the band 900 and the top surface to enhance the spring 
effect. The top of the band, when the rear sole is at- 
tached to a heel support, such as heel support 440 
shown in FIG. 22, is positioned against the lower edge 
of the wall 444. Thus, when the heel of the shoe strikes 

35 the ground during use, the force exerted by the wall of 
the heel support is directly applied to the resilient band 
rather than the cushiony midsole, thereby providing ad- 
ditional spring. Alternatively, the band 990 may be air- 
filled, gas-filled, or gel-filled and still achieve the same 

40 effect. 

[01 00] If additional cushioning is desired, the rear sole 
can be modified as shown in FIGS. 31-33. In this shoe, 
a "doughnut-shaped" void 652 is created in the middle 
of a rear sole 650 to support an air-filled cushion 670 

45 similar in shape to an inner tube for a tire. In addition, 
several voids 654 are formed around the periphery of 
the rear sole to reduce the weight of the rear sole and 
better exploit the cushioning properties of the air-filled 
cushion 670 when the shoe strikes the ground during 

50 use. The voids are preferably positioned directly below 
the knobs 656 to cushion the force transmitted from the 
heel support to the knobs. The air cushion 670 may in- 
clude a valve 672 for inflating and deflating the cushion. 
[0101] Another shoe is shown in FIGS. 34-36 and in- 

55 eludes a heel support 940, a graphite insert 800, a ring 
710, and a rear sole 750. As shown in FIG. 35, the rear 
sole 750 includes a substantially planar ground-engag- 
ing surface 752, a lower midsole portion 754, and an 
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upper midsole portion 756. A plurality of knobs 758 hav- 
ing bulbous end portions are formed around the periph- 
ery of the upper midsole portion 756. In addition, three 
voids 759 are formed in the upper midsole portion 756 
and a portion of the lower midsole portion 754. s 3. 

[0102] As shown in FIG. 36, the heel support 940 in- 
cludes a downwardly extending wall 944 that contains 
a plurality of openings 946 for receiving the knobs 758. 
The heel support 940 also includes a rim 948 having a 
rearward bent portion 949. Given this configuration, the 10 
ring 710, which also has a plurality of openings 71 2 that 4. 
are aligned with the openings 946 of the heel support, 
and the graphite insert 800 are shaped accordingly to 
fit within the recess of the heel support. 5. 
The graphite insert 800 and the ring 710 are inserted 15 
into the recess of the heel support and the rear sole 750 
is press-fitted into the recess so that the knobs 758 of 
the rear sole engage the openings 946 formed in the 
wall 944 of the heel support. Since the rim of the heel 
support is bent, the portion of the rear sole adjacent the 20 6. 
bent rim will also be bent upwardly to effectively create 
a beveled edge on the ground-engaging surface. The 
voids 759 created in the rear sole allow the rear sole 
easily to be bent to conform to the shape of the bent rim. 7. 
Wedges 760 may be inserted into the voids of the rear 25 
sole that are not adjacent to the bent rim to provide lat- 
eral support. 

[01 03] It will be apparent to those skilled in the art that 
various modifications and variations can be made in the 
system of the present invention without departing from 30 
the scope of the invention. Thus, it is intended that the 8. 
present invention cover the modifications and variations 
of this invention provided they come within the scope of 
the claims. 

35 



surface is not in contact with the flexible plate (400, 
500, 600, 700), in order to allow the flexible plate to 
further flex during use. 

The shoe of claim 1 , including a heel support (440) 
attached to the heel region of the upper and having 
at least one downwardly extending wall (444) that 
at least partially defines a recess (446), the rear sole 
secured in the recess of the heel support. 

The shoe of claim 3, further including a member in- 
terconnecting the rear sole with the heel support. 

The shoe of claim 4, wherein the member includes 
one of an indention and protrusion (365) for engag- 
ing the other one of a protrusion and indention (445) 
on the heel support wall to attach the member and 
rear sole to the heel support. 

The shoe of claim 4, wherein the peripheral edges 
of the plate are restrained by the heel support and 
the member. 

The shoe of claim 3, including a forward sole (160) 
attached to the upper and an arch bridge (180) in- 
tegral with the heel support and adjacent the down- 
wardly extending wall of the heel support, the arch 
bridge attached to the upper and extending be- 
tween the heel support and the forward sole. 

The shoe of claim 1, wherein the flexible plate is 
removable from the shoe. 

The shoe of claim 1 , wherein the plate is substan- 
tially planar. 



Claims 

1 . A shoe (20) comprising; 

- a shoe upper (22) having a heel region; 

- a rear sole (350) secured below the heel region 
of the shoe upper; 

characterized by 

- a flexible plate (400, 500, 600, 700) being sup- 
ported between at least a portion of both said 
rear sole and heel region with the peripheral 
edges of said plate being restrained from move- 
ment relative to a central interior portion there- 
of, which interior portion is deflectable in a di- 
rection perpendicular to the major longitudinal 
axis of the shoe, when subjected to the weight 
of the wearer. 

2, The shoe of claim 1 , wherein the rear sole (350) in- 
cludes a concave top suface (367) such that the top 



10. The shoe of claim 1, wherein the flexible plate is 
supported only at its periphery. 

40 11. The shoe of claim 1 , wherein the upper surface of 
the plate is convex. 

12. The shoe of claim 3, wherein the rear sole includes 
an upper midsole portion receivable in the recess 
^5 and a lower midsole portion slightly larger than the 
recess to conceal a vertical gap between the wall 
and the upper midsole portion of the rear sole. 



50 
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13. The shoe of claim 3, wherein the heel support in- 
cludes an opening for exposing a substantial por- 
tion of the heel region to the recess. 

1 4. The shoe of claim 3, wherein one of the heel support 
wall and a peripheral surface of the rear sole in- 
cludes at least one protrusion (365) and the other 
of the wall and the peripheral surface includes at 
least one indention (445) for receiving the protru- 
sion, the rear sole detachably secured to the heel 
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Fersenstutze befestigt ist. 

4. Schuh nach Anspruch 3, weiter umfassend ein Ele- 
ment, welches die hintere Sohle mit der Fersenstut- 

5 ze untereinander verbindet. 

5. Schuh nach Anspruch 4, bei dem das Element eine 
Ausnahme und einen Fortsatz (365) umfasst, um in 
das andere aus der Ausnahme und dem Fortsatz 

10 (445) auf der Fersenstutzwand einzugreifen, um 
das Element und die hintere Sohle mit der Fersen- 
stutze zu befestigen. 

6. Schuh nach Anspruch 4, bei dem die Seitenkanten 
15 der Flache durch die Fersenstutze und das Element 

begrenzt werden. 

7. Schuh nach Anspruch 3, umfassend eine Vorder- 
sohle (160), die an der Oberseite und befestigt ist, 

20 und eine Bogenbriicke (180), die mit der Fersen- 
stutze einstuckig ist und benachbart zu der sich 
nach unten erstreckenden Wand der Fersenstutze, 
wobei die Bogenbrucke an der Oberseite befestigt 
ist und sich zwischen der Fersenstutze und der vor- 

25 dersohle erstreckt. 

8. Schuh nach Anspruch 1 , bei dem die biegsame Fla- 
che vom Schuh entfernbar ist. 

30 9. Schuh nach Anspruch 1 , bei dem die Flache im we- 
sentlichen eben ist. 



support by engaging the protrusion with the inden- 
tion. 

15. The shoe of claim 1, wherein the rear sole has a 
bottom surface, at least a portion (154) of which is 
ground-engaging, the bottom surface including a 
substantially planar portion and at least one bevel- 
ed segment (1 56) nonplanar with the planar portion, 
the at least one beveled segment inclined upwardly 
in a direction from an interior portion of the bottom 
surface toward an outer edge of the bottom surface 
and having an edge coincident with the outer edge. 

16. The shoe of claim 1 , including means (365, 445) for 
detachably securing the rear sole to the heel region. 

17. The shoe of claim 1 , wherein the plate is convex in 
shape. 

18. The shoe of claim 1, wherein the plate contains 
graphite. 



Patentanspruche 

1. Schuh (20): 

- mit einer Schuhoberseite (22) mit einem Fer- 
senbereich, 

- mit einer hinteren Sohle (350), die unterhalb 
des Fersenbereichs der Schuhoberseite befe- 
stigt ist, 

dadurch gekennzeichnet, dass eine biegsame 
Flache (400, 500, 600, 700) zwischen mindestens 
einem Anteil von sowohl der besagten hinteren 
Sohle als auch dem Fersenbereich gestutzt wird, 
wobei die seitlichen Kanten der besagten Flache 
von einer Bewegung in Bezug auf einen mittigen in- 
neren Abschnitt hin abgehalten wird, welcher inne- 
re Abschnitt in einer Richtung senkrecht zur longi- 
tudinalen Hauptachse des Schuhs ablenkbar ist, 
wenn dieses mit dem Gewicht des Tragers belastet 
wird. 

2. Schuh nach Anspruch 1 , bei dem die hinteren Sohle 
(350) eine konkave obere Oberflache (367) um- 
fasst, so dass die obere Oberflache nicht in Kontakt 
mit der biegsamen Flache (400, 500, 600, 700) ist , 
um es der biegsamen Flache zu gestatten, sich bei 
der Benutzung weiter zu biegen. 

3. Schuh nach Anspruch 1, umfassend eine Fereen- 
stutze (440), die an dem Fersenbereich an der 
Oberseite befestigt ist und die mindestens eine sich 
nach unten erstreckende Wand (444) aufweist, die 
mindestens teilweise eine Ausnahme (446) defi- 
niert, wobei die hintere Sohle in der Ausnahme der 



10. Schuh nach Anspruch 1 , bei dem die biegsame Fla- 
che nur an der Kante abgestutzt ist. 

35 

11. Schuh nach Anspruch 1, bei dem die obere Ober- 
flache des Flache konvex ist. 

12. Schuh nach Anspruch 3, bei dem die hintere Sohle 
einen oberen Mittelsohlenabschnitt, der in der Aus- 
nahme aufnehmbar ist, und einen unteren Mittel- 
sohlenabschnitt umfasst, der leicht grosser ist als 
die Ausnahme, um eine vertikale spalte zwischen 
der Wand und dem oberen Mittelsohlenabschnitt 

45 der hinteren Sohle zu verdecken. 

13. Schuh nach Anspruch 3, bei dem die Fersenstutze 
eine Offnung umfasst, um einen wesentlichen Ab- 
schnitt des Fersenbereiches in der Offnung auszu- 

50 stellen. 

14. Schuh nach Anspruch 3, bei dem eine der Fersen- 
stutzwande und Kantenoberflache der hinteren 
Sohle mindestens einen Fortsatz (365) und die an- 

55 dere der Wand und der Kantenoberflache minde- 
stens eine Ausnahme (445) umfasst, um den Fort- 
satz aufzunehmen, wobei die hintere Sohle in los- 
barer Weise an der Fersenstutze befestigt ist, in- 
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dem der Fortsatz in die Ausnahme eingreift. 

15. Schuh nach Anspaich 1 , bei dem die hintere Sohle 
eine Bodenflache hat, von dem mindestens ein Ab- 
schnitt (154) in den Boden eingreift, wobei die Bo- 
denflache einen im wesentlichen ebenen Abschnitt 
und mindestens einen geneigten Abschnitt (156) 
umfasst, der nicht eben mit dem ebenen Abschnitt 
ist, wobei der mindestens eine geneigte Abschnitt 
nach oben in einer Richtung geneigt ist, die von ei- 
nem inneren Abschnitt der Bodenflache aus zu ei- 
ner ausseren Kante der Bodenflache gerichtet ist, 
und eine Kante aufweist, welche mit der ausseren 
Kante zusammenfallt. 

16. Schuh nach Anspruch 1, Mittel (365, 445) umfas- 
send, die in losbarer Weise die hintere Sohle mit 
dem Fersenbereich befestigt. 

17. Schuh nach Anspruch 1, bei dem die Flache eine 
konvexe Form aufweist. 

1 8. Schuh nach Anspruch 1 , bei dem die Flache Graphit 
enthalt. 



Revendications 

1. Chaussure (20): 

avec une partie sup6rieure (22) de chaussure 
avec une zone de talon, 
- avec une semelle arriere (350), qui est attachee 
en dessous de la zone de talon k la partie su- 
perieure de la chaussure, 

caract6ris6e en ce qu'une plaque flexible (400, 
500, 600, 700) est supports entre au moins une 
partie de la dite semelle arriere et la zone de talon, 
ou les bords p6riph6riques de la dite plaque sont 
rendus immobiles par rapport a une portion centrale 
interieure de celle-ci, ou la portion centrale peut etre 
d6vi§e dans une direction perpendiculaire vers un 
axe longitudinale de la chaussure, si celle-ci est 
soumise au poids du porteur. 

2. Chaussure suivant la revendication 1 , ou la semelle 
arriere (350) comprend une plaque superieure con- 
cave (367) de telle manfere, que la plaque sup6- 
rieure n'est pas en contact avec la plaque flexible 
(400, 500, 600, 700), pour permettre k la plaque 
flexible, de se plier d'avantage pendant I'utilisation. 

3. Chaussure suivant la revendication 1 , comprenant 
un soutien de talon (440), qui est attache e la zone 
de talon de la partie superieure et qui a au moins 
un flanc (444) s'etendant vers le bas, qui definit au 
moins partiellement une excavation (446), ou la se- 



melle arriere est attachee dans la excavation au 
soutien de talon. 

4. Chaussure suivant la revendication 3, comprenant 
5 en plus un element, qui relie la semelle arriere avec 

le soutien de talon mutuellement. 

5. Chaussure suivant la revendication 4, ou I'eiement 
comprend une excavation et un bout (365) pour en- 

'0 gager I'autre du bout et de la excavation (445) sur 
le flanc du soutien de talon, pour attacher I'eiement 
et la semelle arriere avec le soutien de talon. 

6. Chaussure suivant la revendication 4, ou les bords 
*5 p6riph§riques de la plaque sont retenus par le sou- 
tien de talon et lament. 

7. Chaussure suivant la revendication 3, comprenant 
une semelle avant (1 60), qui est attachee k la partie 

20 superieure, et un arc de pont (180), qui fait partie 
integrate avec le soutien de talon et qui est adjacent 
au flanc s'etendant vers le bas du soutien de talon, 
ou le morceau de pont est attache a la partie supe- 
rieure et qui s'etend entre le soutien de talon et la 

25 semelle avant. 

8. Chaussure suivant la revendication 1 , ou la plaque 
flexible est detachable de la chaussure. 

30 9. Chaussure suivant la revendication 1 , ou la plaque 
est principalement plane. 

10. Chaussure suivant la revendication 1, ou la plaque 
flexible n'ert que supportee autour de sa periph6rie. 

35 

1 1 . Chaussure suivant la revendication 1 , ou la surface 
superieure de la plaque est convexe. 

1 2. Chaussure suivant la revendication 3, ou la semelle 
40 arriere comprend une portion de talon m6diane su- 
perieure, qui est recevable dans la excavation, et 
une portion de talon m£diane inferieure, qui est 16- 
gfcrement plus grande que la excavation pour ca- 
cher une fente verticale entre le flanc et la portion 

45 de talon mediane superieure de la semelle arriere. 

13. Chaussure suivant la revendication 3, ou le soutien 
de talon comprend une ouverture, pour exposer 
une partie importante de la zone de talon dans la 

50 excavation. 

14. Chaussure suivant la revendication 3, ou Tune des 
cotes de soutien de talon et une surface periph^ri- 
que de la semelle arriere comprend au moins un 

55 bout (365) et que I'autre du flanc et de la surface 
p6ripherique comprend au moins une excavation 
(445), pour recevoir un bout, ou la semelle arriere 
est d'une maniere detachable attachee au soutien 
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de talon en engageant le bout et ia excavation. 

1 5. Chaussure suivant la revendication 1 , ou la semelle 
arrfere a une surface de sol, de laquelle au moins 
une portion (154) est en engagement avec le sol, 5 
ou la surface de sol comprend une portion principa- 
lement plan au moins une portion inclinSe (1 56), qui 
est non plane avec la portion plane, ou au moins la 
portion inclinSe est inclin6e vers le haut dans une 
direction, qui a 6t6 dirig§e de la partie interieure 10 
vers un bord exterieur de la surface de sol, et qui 
comprend un bord, qui est en coincidence avec ledit 
bord exterieur. 

16. Chaussure suivant la revendication 1, comprenant 15 
des moyens (365, 445) pour attacher de manure 
detachable la semelle arrfere & la zone de talon. 

17. Chaussure suivant la revendication 1, ou la plaque 

a une forme convexe. 20 

18. Chaussure suivant la revendication 1 , ou la plaque 
comprend du graphite. 
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